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Introduction multiple machining|at ths Voronezh Excavator
shinostroitel! no.1:125-26 Ja '64,
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~ ZAOZHDA,, V.P.} TIKHONOVA,L.A.; SOEKOLOV, V.I.; ARANTS, 4.0.; RYENIKOV, V.A.;
XAZAXRVIOH, 8.8.; SARMIN, A.P.) OAVRILOV, A.I.; YOVIKOV, A.K.;

NECHEPCBENKO, M.A.; KAL'MOVA, Yo.A,; Yﬁﬂﬂﬂwuﬂtor:
YRL'DGARDIZR, G.0., redsktor; ROZENTS Y3, Ya.D,, Tedsktor izdatell~
stva; MIKHAYLOVA, V.V., tekhnicheskiy redaktor .

{Handbook on refractory elements and materials] Spravochnik na
ogneupornye izdeliia, materialy 1 syr'e. Sostavlien po gosudarstven~
nyn standartam { tekhnichesin usloviiam. Moskva, Gos., nauchnoe
tekhn, {zd-vo lit=ry po chernoi i tsvetnol metallurgis, 1956, 195 Ps

) (MIRA 10:2)
1, Rugnia (1923~ U.§.5.R:) Ministerstvo cherngy motallurgii.
2s leningradskiy istitut ogneuporov., (for Zagzhda, Tikhonova, Sokolov,
Marants, Rybnikov, Kasakevich| Sarmin, Gavrilov, Novil:ov, Hecheporenks,
Kaltmova,

(Befractory materials)
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MUKHIN, A+S., inshoner; JRRRQVyrfkrysipsieners

Holder for cermet cutting tools, Stroi. { dor,mashinostr, 1 no.2:34-

35  '56. -~ (MIRA 10:1)
o (thtifng t'oole) ‘ '
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TITLEs
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ABSTRACT:

Card 1/1

Fedorov, G.A., Engineer SOV-117-58-4-14/21
e

High-Speed Lathe Operator (Tokar!-skorosinik)
Mashinostroitsl!, 1958, Nr 4, p 36 (USSR)

Thie is a biography of lathe operator A.N. Yorontsov (see
cover photograph) of the Voronezhskiy ekskavatornyy zavod

(Voronezh Excavator Plant) and Deputy of the Supreme Soviet.

1. Lather--Operation 2. Personnel--Performance
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FEDOROV, G.A., inzh.

wrtmeremees®gBton machining of bush and hub-type parts. Stroi. 1 dor.
maghinostr. U4 no.6:31-32 Je '59, ) (MIRA 12:8)
(Milling machines)
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~ JEDOROV, G.A., insh,

Using combined copying devices for incroasing thn labor pro-

ductivity in machining parte on lathes. Stroi.l dor.machinostr,

ne.7:26-27 J1 '59. (MIRA 12:11)
(Lathes--Attachmants)
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Lathe operator efficiency promoter K,Il.Zolotareav and his
methods, Stroi.i dor.mashimnetr. no.7:36~37 J1 159,
(MIRA 12:11)
(Lathes~~Attachments)
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et T Mnchindng of parts guarantees an increase in labor produc=
tivity. Stroi.i dor.mushinostr. 4 no.9:32-33 8 159,
(MIRA 12:11)
(Machina-shop practice)
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FEDOROV, G.A., inzh,
Equipment for the multiple machining of parts. Stroi. i dor, mashinostr.
5 no.5124~27 My 60, (MIRA 14:4)

(Machine-shop practice)
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~...FEDOROV, G.A,y-4nzh,

Use of pneumatic clemp devicee atthe Vorcnezh Excavator Plant,
Stroi, i dor, mash, 6 no,2:32-35 ¥ 161, (MIRA 14:5)
éPneumatic machinery)
Machine tools—Aktachments)
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" FEDOROV, G.A., inzh.
B Study of the process of hydration of ferro-aluminous cements.
Nauch., soob. NIITSementa no.11:32-39 '61. (MIRA 15:2)
. (Gemen‘bf-nTest&ng)
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PROSKURYAKOV, Yu,G.; PETROV, VoH.; FEDORGV, C.d.

Brealing chips during the machining of steel 10, Stan.i instr,

33 noJ7123~2, J1 162, (MIRA 15:7)
' " (Metal cutting)
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FEDOROV, G.A.3; KONSTANTINOV, I.Xe.

‘Use of the nodeling ethod in determining the efficlency of a scintillation
gapectrometer.* Vop. dog. i sashch, ot izluch, no.1:121-124 162,

. , (MIRA 1633)
(Nuclear optical models) (Gamma~ray spectrometer)
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BUTT, Yu.M.; ROYAK, 8,M.; KRYLOV, V.F,; FEDOROV, G.A.

Study of farroalumina cements obtained in an oxidizing atmosphere,
TSement 28 no.1113-16 Ja-F 162, {MIRA 16:5)

(Cement clinkers)
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FEDOROV, G.A.'{ insh,

Introdustion of grmp'nethod processing into small lot preduc-
tion. Stroi i dor. mash, 8 no.12¢ 29-30 D63 (MIRA 17¢7)
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" ACCESSION NR: AR4OL3993 o s/oosB/Gh/ooo/ooGl/Ao!os/Aolos'
" SOURCE: Ref. zh. Fizika, Abs. 6AW1S ' -

.

AUTHOR: Stolyarova, Ye. L.;'.:Krumer-Ageyev. Ye. A.} Federov, 'G. A,

B 3 B .

s L vr

TITLE: A fast-neutron spectrometer with organic boron scintillator

CITED SOURCE: Sb, Stsintillyatory® i steintillyats. materialy®. Khar'kov,
© Khar'kovek. un-t, 1963, 167-169

TOPIC TAGS: fast neutron spectromster, scintillator, organic boron scintillator

TRANSLATION: Examines the ﬁrinciple of operation of a fast-neutron spectrometer with
an organic boron scintillator. For two such scintillators, gives calculations of the .
efficiency for various incident-neutron energies. The first scintillator is a

solution of 4 g/l p-terphenyl in an equal mixture of trimethyl borate and o-xylene;

the secand is a salution of 4 g/1 of p-terphenyl in an equal suxture of teluene
and trisethyl borate. The diumeber and height of tha container of the first

“Card 1/2 .
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" ACGESSION NR: AR4O43993

' scintillator was 4O 1mm, of the second—80 mm., The calculation results are given
-in the form of graphs. Gives experimental neutron spectra of the Po~Be source
" obtained using each of these scintillators. Discusses the advantages of fast- -

. ;‘neutm spectrometers with organic boren seintillator oonparotl with other typoo
' of apecf.roneteru. ' ‘ . , )

; SUB CODE: NP, OP e : ENCL: 00
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" AUTHOR: Fedorqv,VG. A., Konstatinov, I. Ye.

TITLE: On the method of deteiﬁiniﬁg.ﬁhe cesium 137 content in soils
SOURCE: Voprosy® dozimetrii i zashchity* ot izlucheniy¥, no. 2, 1563, 171-173

| COPIC TAGS: cesium 137, 7 radiation, radieactive fallout, scintillation spec~
trometer, photoelectric efficiency

~ ABSTRACT: In this paper, the authors point out three basic mathods for the salection
of samples which make it possible to establish the fallout speed and accumulation,

" of radioactive residue: collection of rain water, dust, or snow, by means of open -
containers, the use of adhesive boards and the selection of soil samples. Soil -

_ samples yield the most valuable information on the possible danger of radioactive .
radiation for man. Certain methodical problems related to the application of a :
scintillation 7 spectrometer for determining the cesium 137 content in soils are '
examined. In their research involving this mathod, the authors measured the ¥
spectra of the samples., For this purpose the crystal NaJ(Te) with d=70 man and"
he=55 mm, and an impulse amplitude analyzer AT~100 were used. The sensitivity of

" the method is adequate for registering the activity of cesium 137 with high

A Card 1/2
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. Y ACCESSION NR: AT4021268
B accu_r:écy in soil samples at e:d.'sting levels of contamination. The method makes it ,
. possible to determine the relative activity of cesium 137 and natural radioactive - =
isotopes. The use of the graphic method of expanding the spectrum of impulses !’

which is the simplest and in this case, the most reliable, {8 deemed trustworthy. :

g v ; v o
. ASSOCTATION: Moskovekiy inzhenerno-fizicheskiy institut (Moscow Physics and - %
' Engineering Institute) = . . . LT oL e

. SUBMITTED: 00 - .- - ; DATB ACQ: 06Aprés . - : . ENoL: 'oo:-
SUB CODE: NS, FH VA NORBP SOV 002’ : L OTHER: 0051

PR

.
Sy

: - M R [ S S A P A

e
fho e et

RN LI

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620008-8"



EASE: 03/20/2001 CIA-RDP86-00513R000412620008-8

HSRR T A O O R L VG B S TE B P LB I S5 S Y]
. . -~ F . e s P

P’EDOROV’ ﬂGoAO

Universal multiple jig for drilling holes., Mashinostroitel!
no, 5:15 My '64. (MIRA 17:7)
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FEDOROV, G.A,

L L T LI,

nnovater council halps intreduss multipls machir’ s ma thed
Mashirostroltel! po.ti€-7 Je 164, P l "(glﬂj. 17-:;5
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PROSKURVAKOV, Yu.l.; FEDOROV, G.A.; DAVIDYUK, V.I. -
Bresking chips in machining the ends of gas pipes. Stan, 1
inetr. 36 no.6:37-38 Js '65, {MIRA 18:8)
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FEDOROV, G.A.

et ata

Attachment for milling longitudinal lubrication grooves.
Biul.tekh.-ekon,inform,Gos.nauch.~issl,inst.nauch.i tekh.
inform, 18 no.11:58-59 N 165,

(MIRA 18:12)
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30-2-15/49
AUIMIOR: Fedorov, G, B. , Candidate of Historical Sciences
i TITLE: Jolnt Tork of Rumanian and Soviet Archaeologists
(Sovnestnyye raboty rumynskikh i so-vetakiih arkheologcv)
PERIODICAL:  Vestnik Akademii Nauk SSSR, 1950, Nr2, pr 31-84(USSR)
ABSTRACT: Last year the comnon archaeological and etl.nozraphical re-

search began. A group of scientific collaborators of the In-
stitute for Archaeology of the Acadeny of the Runmian People's
Republic and its branch of Jassy took part in the work of :
the Pruth-Dnestr expedition in August-Septeuder, 1557. The
scientists in question were the excellent Runanion archaeo~
logist Professor Radu Vulfpe, Professor G. Dumitresku, M.
Komsha, Ye. Konsha and A. Floresku, as wvell as the young Ru-
manian ethnography-assistants R. Hayyer and Ye. Rangu. The
field work of the expedition was carried out in different
districts of the Moldavian S3R, in the area Odessa of the
Ukxrainian SSR, in the river-basin of the Danube, Pruth,
o Dnestr and Reut, in the course of which nany nonuuents dating
Card 1/4 back to different periods were discovered and investizated.
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3G-2-19/49

Joint ‘fork of Rumanian and Soviet Archaeologists

Card 2/4

In 1957 & departuent of the expedition under the direction of
R. Vul'pe has carricd out excavations ol the hurial-;lace of
Lutazheviza and of a settlenent. llaterial of the type already
discovered in 1949 by R. Vul'pe mear thz villaze of Pcyanesaty
(Rumania) was found. The Soviet Pruth-Dneatr exnoditicn in
1953 diacovered a similar burial-place in the river-basin of
tiie Reut near the villajze of Lukashevka. The discoveries are
household-pits, ruins of habvitationo, nany productions and
workinz-implements, which make it posusible to judie the way
of life, the econonmy znd the production of the nopulation in
the last centuries before Christ. A sumall idol nade fiom
bronze (illustration 1), which was found in a settlement,

can be regarded as unique. In 1957 near the villages of Lu-
kashevka and Alchedar(district Rezinsk of the loldavian SSR)
Slavic settlements were excavated, where rests of habitations,
ceranic and iron-foundry horns, corn pits, various pottery,
hand-made products, working inplouents, fineries, ams, con-
nodities and other things were found. 4 magssive cast necklace
nade from silver dating from the 9th - 1oth century after
Christ has to be regarded as unique and it certainly can
only have halonged to a distinguishad person (fizure 2). In

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620008-8"
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v 30-2-19/49
Joint . 7Work of Rumanian and Soviet Archaeologists

1957 the expedition has carrjed out excavations of a Slavic
settlement from the 9th - 10%h century after Christ on the
left bank of the lower Danube near the village of Krinich-
noye, which settlement belongs to the Bulgarian civilization.
All of these common Soviet-Rumanian excavations are described
in detail and commented by the author. The Rumanian archaeo-
lozists work in Soviet areas. The Soviet archaeologists G. B.
Fedorov, G. D. Smirnov, I. B. Zeyest and P. P. Byrnye on

the other hand participated in the field-work in Rumznia in

September 1957. From August 20 - 25, 1957, the first Slavic-
-Rumanian-Moldavian Seminar on problems of the Slavic¢-Ruma-
nian-Mddavian archaeology and ethnology was held a2t the
camp near Alchedar, in which scientific collaborators from
Moscow, Kishinev, Kiyev, Odessa, Lembex, Hinsk and others
participated. It was decided to.hold two more geminars in
Kishinev and Bukarest in 1958. There are 2 figures.

Card 3/4
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30-2-15/49
Joint tWork of Rumanian and Soviet Archaeologists

AVAILABLEs Library of Congress

1. Archaeology-USSR 2. Archseologists-Rumania

Card 4/4
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" AUTHOR:

TITLE:

PERIODICAL:

. ABSTRACT:
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50V/30-59-4-17/51
Fedorov, G. B., Candidate of Historical Sciences

News in Brief (Kratkiye soobshcheniya)s The Third Soviet-
Rumanian Seminar on A¥cheology and Ethnography (Tretiy

- sovetsko-rumynskiy seminar po arkheologii i etnografii)

Vestnik Akademii nauk SSSR, 1959, ¥r 4, F 104 (USSR)

The Seminar took place’in'Bucharest betwaen December 26%h,.
1958 and January 5th, 1959'and"deé1t'with'probléms of the
anoient and médieval history of Bumania snd the South-west of
the'USSR:fSinCe;1957f36int’Soviet-Ruphniun'research work is
carried?butfandféémiharh.aie held in the Moldavskaya SSR and
the Peoplé's Republic of Rumania, The work was carried nut in
a number ,of plenary” meetings and three committees. The reports
delivered by the Rumanian archeologists V. §tefan, and M, Conr
a were regarded as interesting. The memb rs' of the Soviet
delegation held the following reports:.G. B. Fedorov spoke
about thé history of materisl oivilization of the population
of the Soutli-west of the USSR in the first. millenium of the ,
new oalendar: N. Ya. Merpert reported on the research of the
history of the oldest Bulgarian tribes by Soviet archeologists.

G. D. Smirnov gave new data ooncerning the history of the

CIA-RDP86-00513R000412620008-8"
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S0V/30-59-4-17/51
News in Brief,. The Third Soviet-Rumanian Seminar on Archeolegy and Ethno-
graphy ' :
medieval Moldavian town.. P. P. Byrnl dealt with archeological
material charecteristié of “the life of the nedieval Moldavian
village..Ms Ya. Salmanovich reported on ethnographical research .
in“thé region of the'Moldavekaya SSR. V. D. Blavatskiy delivered.
a réport on the conditions of the property ¢of the inhabitants
of. the Bosporus from. thé sixth until the second century of the
new calendar, Ye. I+ Levi 'dealt in his report with the research |
of the .Ql!viyskaya agora, and M. A. Tikhanova with the popu-
lation of .the woodland-steppe zone .of Central and East Europe
in thé first half ‘of the first millenium of the new calendar.
The scientists attending the seminar outlined a definite plan of
collaboration in 1959. There is 1 Sqviet reference.
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FEDOROV, G.B,, doktor istoricheskikh nauk

P st

Border 1ine, Wauka 4 thisn' 29 no.3140-47, 92 Mr 162, (MIRA 15:7)
(ngogod-—Ezcavations (Archaeology))
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USSB/Physical Chemistry - Crystals.

Abs Jour : Referat Zhur - Khimiya, No 1, 1958, 232

P.L. Gruzin, Yu.A. Polikarpov, G.B. Fedorov.

- ——

Study of Diffusion of Carbon in Nickel and Its Alloys
Using Radioactive Isotope Cl¥,

Fiz. metallov i metallovedeniye, 1957, 4, No 1, 94-102

Abstract : The method of the study of the diffusion of C in metals
using clh vas developed. The tagged C was applied to
the metal surface by short-time cementation. Parallel
layers were machined off after the diffusion annealing.
The total radiosctivity I of the remaining portion of
the specimen was measured after the removal of each layer,
and graphs of the dependence of I on the thickness of the
removed layers x, and of the dependence of 1n I on x2 we-
re plotted. The diffusion factor D was determined by the
equation D = (/3 - 1) / hxt, where 3 is the slant of

. ) Yo ggir Sy . .
~al )7'121/’&;14‘!#/7”’ % /‘/ //,J»‘,J"Lv {\;. //’-’J;:,;/*z'f—’z/—. /’{?""‘( ‘A:(')"

oyt LA Al b, Arrrnca
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USSR/Physical Chemistry - Crystals. B-5
Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 232

the line 1n I = £(x2), and - is the slant of a line of
the same kind plotted for the thin surface layer of the
specimen after cementation. It was found for the diffu-
sion of C in N: at 900 to 900° that the pre-exponential
factor b, 0.1 emfsec~2 and the activation energy @ =
33 keal per g~-i2tom. The alloying of nickel with Cr, Co
or Mo (1 to 5%) results in a small increase of D, and G,
D remaining practically constant, which arrees m.th the
known peculiatities of the agrangement of C in metal lat-
tices. D for C is 107 to 10% times greater than D for

metel in metal. The importance of obtained results for
metallurgy is discussed.
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"An Investigation of the Mobility of Carbon Atoms in Steel and Alloys with the
Use of the Isotope C-*," with Gruzin, P. L., Dr. Phys. and Math. Sci.;
Babikova, Ye. F.; Borisov, Ye. V.; Zemskiy, S. V.; Per=gudov, N. P.;
Polikerpov, Yu. A.; Tirkina, A. N.; Fedorov, G. B., Cand. Tech. Sci.;
Shumilov, M. A., Cand. Tech. Sci., page 327.

In book Problems of Physical Metallurgy, Moscow, Metallirglzdat, 1958;603p.

(Its: Sbornik trudov, v. 5)

The ertioles in the dook pwrvsent results of investigations oconduffad by the
igsuing body, Inst. of Physioal Motallurgy, a part of the (ent. Boi. Hse.. Inst. of
Ferrous Motallurgy, locatsd in Dnapropetrovsk. The invest!gations weru-oanoernsd
with phage transformaticns in alloys, strenghbening snd softening rocnsses,
diffusion processes (studied with the aid of redicactive isotopes), &vl-oertain
other quostions,
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| /250 - 80V/137-59-9-10629
Translation gom: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 166 (USSR)

AUGTHORS: Gruzin, P.L., Pollkarpov, Yu.A,, v, G.B,, Shumilov, M. A,

:\
TITLE: Investigations' Into Q&ﬂ&& Qumag,r}_;m Alloys With the Use of
the C*+* Radioactive Isotope

PERIODFCAL: V sb.: Metallurgiya 1 metallovedeniye, Moscow, AS USSR, 1958,
pp 246 - 252 :

ABSTRACT: “ The awthors investigated the diffusion of C in ferrite (alloyed :
with Ni, Mo, Cr, Mn) Si in austenite\¥alloyei with Si) and in }_u_);\
(alloyed with Cr, Co, Mo). The diffusion coefficient D was deter-
mined by the method of removing the layers and measuring the
integral radloactivity of the remaining section of the specimen,
Introduction of Si into the ferrite increased the pre-exponential
multiplier D, and also the activation energy Q. The same effeat
was exerted by alloying with Ni, while Mo and Cr produced the
greatest effeot, Thus if the Mo content was 2.58%, D, increased
from 0.2 to 20.0 am?/sec, and Q from 24.6 tcm33.5 koal/g-atom,
The introduction of 0.93% Cr gave D = 16.4 ¢m°/ses and Q =
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Investigations Into Carbon Diffusion in Alloys With the Uss of the Cl b Radio-
active Isotope

33.6 koal/g-atom. Alloying of nickel with 0.74% and 4,65% Cr, 5.25% Co and
2.94% Mo, caused in any case an inorease in Q due to the stronger bonds of C
atoms was in the orystalline lattics of Ni. The same effect on the C diffusion
in § Fe was produced by an addition of Cr and Mo, The addition of Co reduced
the value of Q for C diffusion in § Pe. There was almost no difference in the
rates of C diffusion in Ni and T Pe. At all temperatures, D of C was 105 -
1010 t1mes higher than D of the metal, The rates of C diffusion in the ferrite
and austenite were very different, This explains some peculiarities in the
process of stepped case-hardening of steel. The first case~hardening stage is
conducted in the [ -phase range. At the second stage, catie~hardening is con-
ducted in the & phase range, since diffusion takes place &t a higher rate,

I.D.

Card 2/2
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, GULYAKIN, V,D,

Zirconium and tin diffusion in stannous alloys of g—zirconmu.
Met .4 matalloved,chist.met. no.1:170-178 '59,
(MIRA 12:10)
(Zirconium-tin alloys) (Diffuaion)
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28551

8/137/61,/000,/009 /025 /087
1§.15%0 A060/A101

AUTHORS; Borisov, Ye,V,, Gruzin, P.L., Pavlinov, L.V., Pedorov, G,B,

TTTLE Self.diffusion of molybdenum and diffusion of tungsten in molybdenum

PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 9, 1961, 3, abstract 9Zh1l
... ("Metallurgiya i metallovedenie ohist, metallov', no, 1, Mosocow,
1959,.213 -.218) . .

TEXT: The self.diffusion of Mo and the diffusion of W in Mo gere studied
in the intorval 1,800-2,175°C by the use of radicactive isotopes MoP9 and W1B5,
The annealing time was from -8 few hours up to tens of hours, Samples of Mo oba-
tained by arc-smelting in vacuum were ‘subjected- to preliminary annealing at 1,500
©OC for a period of 20 hrs in a.Hy atmosphere, To determine the diffusion coeffi-
olent the method of measuring the total activity of the sample remainder. was us-
ed, The following temperature dependence was -obtained for the diffusion coeffi-
elent for Mo self~diffusions .D w & o (-115,000/RT) cma/geo. For diffusion of
W in.Mo it was found that D = 5 + 10~* exp (-78,000/RT) om</sec,

[Avstracter's notes. Complete translation) " A. Rusakov X
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28552

8/137/61000/009 /027 /087
AC6(YA101

AUTHORS:. Gruzin, P,L,, MB.

TITLE;. Diffusion in heat.resistant cobalt-base alloys

PERIODICAL: Referativnyy zhurnal. Metallurgiya, no.9, 1961, 3-4, abstract $Zhi7
~ .. (Vv sb, "Metallurgiya 1 metalloved, chist. metallov", no, 1, Moscow,
1959, 219 - 223) .

TEXT;. The diffusion of Co-Cu-W-Mo alloy BK 76 (VK36) under deformaticn was
studied, The diffusion of both the-elements entering in the base of the alloy
(Co) and of those used for heat-proofing (C and Mo) was investigated, To investi-
gate the influence of C and Mo upon the diffusion oonstant, an alloy with a mini-
mun C content (0,025%) was prepared, and also a similar alloy without Mo, After
casting the alloys ware subjected to a preliminary compression to break down the
dendritic structure, Diffusion annealing in H2 at 1,100°C for 50 hrs was then
carried out. Thereupon the ingots were forged intd bars from which the spacimens
were prepargg. Be{ore the diffusion annealing a thin layer of the radiocactive
element (Co®V, Cro » w185) was applied to one of the sides of the specimen, Dif-

fusion annealing proceeded at 850-1,250°C in a tubular furnace, The diffusion co-

. Card 1/2 ){
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28552
8/137/61/000/009/027/087
Diffusion in heat-resistant oobalt-base alloys A060/A101

efficients were measured by determining the total activity of the remaining por-
tion of the sample after parallel layers were removed from it. The study of Co
self-diffusion in the alloys lnvestigated has shown that an addition of C reduces
somewhat the activation energy and increases the self-diffusion coefficient, The
admixture of Mo raises the activation energy and reduces the self-diffusion co-
efficient of Co. The increased tendency towards carbide formation determines the
highest activation energy of Cr in an alloy with the maximum Cr content, Thus,
the presence of Cr in these alloys raises the activation energy somewhat and re-
duces the diffusion coefficient of Cr. The retardation of Cr diffusion is the
essential factor improving the heat.resistance properties of the VK36 alloy.

A. Rusakov ﬁ

[Abstracter's note: Complete translation]
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Seientifie Confersase of tha L'IFY (Banohrays komfervateiya XIPI
Atomasye evergiys, 1939, vol 7, 3r 2, pp V76377 (T3S1)

1y sclentific neeting was held froo 17 april to 15 May
1959 ia the Maskovskiy inshensrno-fizicheekty Lnstitut (Noscow a
Puystoal Pagineering Institute). Hore thin 600 jarticipants froa \
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PEDOROY, G.B.; Prininsli uchastiye: VASIL'YEV, .A. i DRMIDOV, 5.4.

R T e LN

Determining ths heat of sublimation of silver

» nickel
_ztrconimn by meanes of radiocactive tracers., Met, { ::e;a;;ived
chist, met, no. 2:141-147 160, (MIRA 13'12.)

(Heat of sublimation) (Radioiaotopes--lndustrial applications)
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- ~ FEDOROV, G.B,; SEMBNIXHIN, A,M, =
ORI ey

Effect of alloying on ths diffusion of elements in chroni us-
z':égkel steels, Met, i metalloved, chist, met. no. 2:252-258

_ _ (MIRL 13:12)
(Chromium-nickel steel--Metallography)
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FEDOROV, G,B.; BABIKOVA, Yu.F.; GRUZIN, P.L.; 7HOMOV, F.I.; RYABOVA, G.G.

Radioactive-tracer techniques in the study of the mobility, in-
teratomic interaction, and distribution of elements in zircenium
and its alloys. 1zv.vys.ucheb.zav, ;khim. i khim,tekh., 3 no.3:
395-401 160, (MIRA 14:9)

1., Moskovskiy jnzhenerno-fizicheskiy institut, kafedra metallurgil
i metallovedeniya. : ’
(zirconium alloys) (Radioactive tracers)
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18.7000,21.1200
80V/89-8-1-14 /29

AUTHORS ; Gruzin, p, L., Ryabova, g, G., Fedorov, g. B.
g

TITLE: Iron Distributiopn in Microvolumes of Zirconium Alloys,
Letter to the Editor

PERIODICALS: Atomnaya energiya, 1960, Vol 8, Nr 1, pp 58-559
~ ABSTRACT:

decrease opr increase

the mechanism of thes

element dis

helpful, and the autho

tion of iron,

stabllity against corrosion especially in iodine contain-

ing zirconium. They used zirconium alloy with 0.15 weignt
Card 1/5 )
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Iron Distribution in Microvolumes of
Zirconium Alloys. ILetter to the Editor S50V/89-8-1-14/29

% of iron and zircalloy type alloys (on the lodine
‘zirconium basis) containing (in weight %): 1.1 lead,
0.1 iron, 0,1 chromium, and 0.05 nickel, and investi-
gated the distribution of iron by means of contact
autoradiography. Powdered radioactive isotope Fed9
was introduced into the alloy melted By means of an

arc in the atmosphere of argon, Selfradiogramc were
taken on the MR type NIKFI ﬁlates by means of EBe
1.295 mev -y-ray and the 0.46 mev ;%-ray of Fel”,

To insure sufficieng resolution, sample thickness

was of the order of a few tenths gf a micron, which
Supplied a 5 to 10,000 imp/min‘em® intensity of radia-
tion. Exposure time depended on the partlcular setup.
The authors. found that the iron distribution in the cast
zirconium alloy was nonhomogeneous even after various
thermomechanical treatments. Largest part of the iron
remalns concentrated_on the boundaries between blocks

obtained during the -» @ phase transition, and another
Card 2/5 part remains in the ‘soliq solution having not enough
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Iron Dlstribution in Microvolumes ot Treeo
Zireonlum Alloys. Letter to the Editor SOV/U-8-1-14 /04

time to separate out ol the alloy during: ilto fast
coolling. Simllar iron distribution was rccorded in
cast wlrealloy-2. A ¢old 5-10% detormatlon preserves
almost the sume pleture as In cast alloys. Anncalling
ol' cold detormed ulloys achleves a Lransior ol lron
from solld solutlon to the -phace boeandarles.
- Forging hot alleoys in alr at tomperatures between
850 and 750° C results In a strong prannlation
ol' thelr structure but the lron luhonoscnelity
remalns.  Thermal treatments of cast and hot -ifurged
alloys occurrced inside quartz tublng evacuated to
approximately 10°% mm Hy. Tempegliys the alloys
trom various temperaturcs !'rom A%-vuglung Lhe Lron
distributions stayed slimilar to/Those In cast allo .
1This r'ollows t'rom the fact, polnted out by Haycos and
others, that at high temperatures (in the rcglon) iron 1s
(In solid solution and rast coolling leads only to its par-
,tlal separation on the boundaries developed durln: the
card 3/5 ﬁ2'9C1 transition. Slow coollng 1n ovens trom the
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Iron Distribution in Microvolumes of 17220
Zirconium Alloys. Letter to the Editor SOV/Uy-8-1-14/25

-reglon temperatures leads to a more complete
separation of iron along the boundarles and sub-
boundaries of the Q-phase. A samplce of cast, un-
forged zirconilum-iron alloy tempered at 1its cutectold
temperature of 800° C showed almost complete separa-
tion of 4iron from the solution in the torm ol the
intermetalllde Zrke, distributed alon:g the boundaries
and lnside the graiﬁs of' the a-phase ot zirconlum.
Annealing zirconium —iron alloy in the Q-repicn at
600° € (20 h) and $00° C (40 h) arter tempering at
1200 and 900° C preserved the inhomoenelty or .the
iron distribution. In zircalloy-2 the redistributlion
of" iron proceeds at a slower rate then In pure zirconiun.
This 1s probably duc to the presence or other clements
with a distributlon pattern simllar to that ol iron
according to preliminary data. One cuan asswae that the
higner reslstance to corroslon of the clycealloy roup
comparced with zirconium-lcad alloys lu due to the fuct

~Card 4/5 that lead dlstributes unitormly In zicconlum, Lucreasing
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Ir&n Distribution in Microvolumes of 77220
Zirconium Alloys. Letter to the Editor Sov/89-8-1-14 /29

thereby the resistivity of the s0l1d solution (rep-
resenting the basi# of the alloy), while Fe, Cr, and
N1 concentrate on the boundaries of grains and blocks,
slowing down the corrosion at the boundaries. There
are 8 figures; and 7 references, 5 Soviet, 2 U.S.

The U.S. references are: B. Lustman, F. Kerze,

The Metallurgy of Zirconium, London, McGraw-Hill
Book Co., 1955, p 608; E. Hayes, A. Roberson, W,
O'Brien, Trans. Amer. Soc. Metals, 43, 888 (1951).

August 5, 1959
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PANCHEEO, A.M.; FEDOROV, G.B.

"Atoms for peace” pavillion at the Industrial Bxhibdition of
the U.S.5.R. in Iraq, Atom.energ. 9 no.l:63-64
Jl 160, (MIBA 13:7)

(Atomic energy—-Exhibitions)
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+"AUTHORS: .Fedorov, G.B., -Smirnov, Ye.A. ' - £

1 ; oh ; -
ATITLE: Measurement of the partial vapor pressure of zirconium in its alle ‘s
with tin. ' Thermodynamic characteristics of }irconium and its alloys.

‘'SOURCE: Moscow. Inzhenerno-fizicheskiy institut. M tallurgiya i metalloye- S
E deniye chistykh metallov. no.3. 1961, 34-42. :

. “#TEXT:  The saturation vapor pressure of Zr was measured and several thé"rmo-;,,
- dynamic characteristics of Zr and its Sn alloys were calculated therefrom. Tl"e dif-~
ferential version of M. Knudsen's effusion method (The Kinetic Theory of Gasegq.
-'London. 1934) was employed, The equipment used was described in the senior 3u-
'thor's paper in no.2 of the subject sbornik, Atomizdat, 1960, 141, The test subgtance
~was placed in a Mo crucible heated in a resistance furnace and evaporated intdia S
high vacuum through an aperture. Concensation of the pariicles of the atomicheam :
‘was accomplished on cooled trapsq Weight determination was done by the radigchem-
+iical method, using radioactive Zr’?, Four alloys were tested: Pure Zr, and Zy with
-;1.5, 6, and 10% Sn, with 20% of the Zr in each alloy made up of the radioactive iso- : |
- tope. The temperature-pressure relationships for two aperture diameters were ob- e
tained from the experimental data by m:ans of the least-square method, wherdupon '
- the Rossman-Yarwood formula {J. Chem; Phys., v.2}, 1953, 1406) yielded the equation
for the saturation vapor pressure of Zr; lg p=1,58-1,28- 10%.1/T, From the slope
of the s/traight line thus determined the heat of sublimation L is obtained. @ The
Card 1/2 - : i A :
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Measurement of the partial .vapor preséure of .i.. S/755/61/000/003/004/027

enthalpy and entropy are deterrained from the Landau-Lifshits expression for the

chemical potential of a monoatomic ideal gas (Statisticheskaya fizika. Gostekhiz--

dat. 1951). Equating the chemical potential of a monoatomic gas to the chemical ,
potential of solid Zr, expressions are found for the determination of the enthalpy T
and the entropy per g-at.Zr. The partizl vapor pressure of Zr in its Sn alloys was - :
also determined (tabulated and graphed). From these partial-pressure data the
thermodgnamic activity of Zr, ay .+ Was found from the ratio p - of a given alloy

to the p,,’ of pure Zr (all referred to a l.4-mm-diam effusion aperturel The results

are grafied for 1,300°- and 1,400°C vs. Zr content in each alloy, From the activity
values thus obtained the changes of the partial thermodynamic functions (free energy, i
entropy, and enthalpy) of Zr in its Sn alloys are analytically obtained {(expressions L
provided). The data obtained here yield a heat of sublimation that agrees fairly well S
with those of Zwikker (Physika, Nederliand, v.8, 1928, 241). With respect to entropy .
~ and enthalpy, best agreement is obtained with respect to Zwikker's work also, The
changes in the heat of sublimation (HS) of Zr in Sn alloys suggest the deduction that "
the addition of Sn increases the coupling energy of the atoms of the crystalline lattice.
The effect of the quantity of Sn added on the increase in HS is analogous to its effect
on the activation energy of Zr selfdiffusion per Fedorov, G, V., Gulyakin, V. D. (in
no.l of the same sbornik, 1959, 170). There are 4 figures, 5 tables, and 16 references
{9 Russiarizlanguage Soviet, 7 English-language), o o

~ ASSOCIATION: MIFI {Moscow Engineering Physics Institute).
Card 2/2 o
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. ! §
~AUTHORS: Fedorov, G Zhomov, F.I. ‘ !
{TITLE:  Selfdiffusion of zirconium in the B-phase of he alloy Zircalloy-2.}

.. SOURCE: Moscow. Inzhenerno-fizicheskiy institut. M}tallurgiya i metallove--
ol deniye chistykh metaliov. no.3. 1961, 43-45. 4
o
© TEXT: The papet reports an experimental determination of the temperature
(T) coefficient of the selfdiffusion of Zr in the alloy Zircalloy-2 which affords Rotter
corrosionalffnechanical properties than pure Zr. The alloy was fused from ingide
_Zr rods with (by weight) 1.5% Sn, 0.12% Fe, 0.05% Cr, and 0.05% Ni in an arc
" furrace in an atmosphere of purified Ar. Ingot uniformity was achieved ty six
.remelts. The ingot was then hot-forged, the oxidized layer was milled off, add
9x10x18-mm specimens were cut. Radicactive Zr 5 was sprayed onto one facg in
" a vacuum. Paired specimens were then tied together with Mo wire, wranped $n Mo
_foil, and placed into a quartz tube contirnuously evacuated through a backing pimp B
“‘and a diffusion pump. The diffusion anneal was performed in a tubular furnade
- within a T range of 950-1,200°C over a-period of several hrs. The magnitude of the
diffusion coefficient was determiined by layerwise integral radiometric analysis
_ {see also no.l of the subject sboraik, 1959, 162 and 170}. The results are tabulated.

Carxd 1/2
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Selfdiffusion of zirconium in the ﬁ§phas_e cee . §/755/61/000/003/005/927

The diffusion coefficient of Zr with 1,5% Sn can be expressed by D=2.5-10"3 exp -
(37,000/RT), as against D=4.10"3 exp (26,000/RT) for pure Zr. »

It is readily seen
that in Zircalloy-2 the activation energy of selfdiffusion is greater than in pure

Zr and even slightly greater than in the binary Zr-Sn alloy. It is noted that, within v
the T interval investigated, the selfdiffusion coefficient of Zircalloy-2 decreasecs .
appreciably below that of pure Zr, but that it rema'ns-practica Ly-we 4 f — ]
= fhe binary-Zr=5n 2lloy, -at-least within-thi-Hmits-ot accuracy of the experiment, - TR
T figua '.fiilﬁﬁbié;{-;a.‘gﬁ;&’;&u,ﬁ,Bi!,m-,languagetreferenc'esi (3 Soviet and'17~
“translation of "The Metallurgy of Zirconium," B. Lustman, F.Kerze, Jr., eds.,

* McGraw-Hill, 1955,  Moscow, "Foreign Lit. Publ. House, 1959).

T

ASSOCIATION: MIFI (Moscow Engineering Physics Institute). .
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AUTIHORS gruzfn, P.L., Babikovs, Yu.P., Gerasimchuk, 0.3, Lebedev, A.K,,
Rozhavakiy, @.8, FPedorov, @.B, .
‘."——*——-4—‘—__—“; .
TITLE, Tha present atats and future plans for the spplication of redicas.

~tive feotopes and nuolear radiations in metallurgy and mining indus.

ey

FERIODICAL:  Raferativnyy zhurnal, Metallurgiyas, no, 1, 1962, 6, abstract 1vi2
(V sb, "Radioakt, izotopy 1 yadern, 1alucheniya v'nar, kh-ve SSSR,

v. 3", Moscow, Goatoptakhizdat,

1961, 117 - 125)

TEXTy Radioactive 4avtopes are used at the Kuznetak, Magnitogorsk, Don-
etakiy, Makeysvka plants, and also at "Azovetal'™, the plant fmeni Dzerzhinakiy, /

and others, The moat promising direotions of

research are as.follows: 1) the

doternination of the teohnological charaoteristics of sted soelting furnaces; -
2) the study and control of the prooess of metal deformation; 3) the elaboration

of speoial radiometric and aotivation methods
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tion of elements tn diftusicn alorovolumes, of destruotion procesoes, of loss of

atrength in wotals, eto,
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- 5/755/61/000/003/0194027 , *
" AUTHORS: Fedorov, G.B, Zhomov, ¥.1, | Z 3
TITLE ___ Diffusion 9‘5_‘,*;?,@’:1,3,"!,“1;1?!_' Zirconiuﬁ from,uraniurx;,-rﬁolybdenum alloé;,s. ,‘T_;,,,'

: ; i . . ;
- SOURCE: Moscow. Inzhenerno-fizicheskiy institut, Metallurgiya i metalltﬁg'e-: -
' deniye chistykh metallov. r10,3. 1961, 193-195, “
. : H if‘
TEXT: The paper surveys briefly the existing bibliography on the dix‘fusio’(i'of
-~ Uin Zr (Schwope, A., Jackson, Z., Report MI-T-24, June 1950) and on the effdct of ‘
~. neutron radiation on the properties of alloys of U with 1-13.5% Mo (Konobeyevikiy, _—
‘B.M,, etal., in Trans. Internat'l Conf. on peaceful uses‘of atomic energy, Gc%eva, s
+ 1955, Izd-vo AN SSSR, 1955; Trans. 2d Iaternat'l Conf, etc., Geneva, 1958, v.3, ! :
- Atomizdat, 1959; Atomnaya energiya, v.4, no.l, 1958, 34; ibid., no,2, 1956, 63; {'pid.,
v.9, no.3, 1960, 194; Bleiberg, M., et al., J. Appl. Phys., v.27, no.ll1, 1956, 1270),
s - and describes new experimentation oa the diffusion of U in iodide Zr with sma¥l Hf
S . content ( <0.04%) from alloys with 3 and. 9% Mo. - Prior to diffusion annecal platelets
of the U alloys were wedged firmly into the Zr specimens., The diffusion pairs thus -
" obtained were wrapped in Mo foil and pliced in evacuated quartz ampoules. Diffu~
- sion anneal was performed in tubular fuinaces af 906-1,050°C (to +5°) for up to 160
hrs. After anneal the Zr specimens wezre cut along the slot. Then, beginning at the

- contact surface, thin layers were successively removed, whereupon the integral
Card - 1/2 : ' : E ‘

a -

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620008-8"



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86 00513R000412620008-8

PR e e | LTRIRAR ‘;s.rc'a LI
= o : v - - p B S

Diffusion of uranium in zirconium from ... §/755/61/000/003/019/027

a -activity of the remainder of the specirnen is measured on the scintillation counter,
Since the counter records the a-radiation of a very thin surficial layer only, the in-
tegral activity of the specimen can be regarded as proportional to the specific radio-
activity or the concentration of the U at the depth of the layer previously remcved.
The source is assumed to be constant. Assuming the variation of the source concens
tration with depth to be known, an error~function equation (provided) is used to deter-
mine the diffusion coefficients {DC) of the U at various depths. It was established
that for the initial portions of the concentration curve the DC are practically inde-
pendent of depth and, hence, of concentration, The values of the DC of U from the
two U-Mo alloys tested are tabulated and their T dependence is graphed. The
activation-energy values and the pre-exponent factors are also tabulated. The
Schwope-Jackson data are also shown for companson. It is readily seen that the
presence of Mo impairs the diffusion of U'atoms in Zr, reduces the DC and in-
creases the diffusional activation energy. The present test results suggest that,

_ since the U diffusion is accompanied by Mo diffusion in the Zr, the Mo-produced
—hardening-of the Zr may-impair-the-U-diffusion.--There are i-figure, -2 tables; and—-
11 references (8 Russian-language Soviet, ! Russian translation of a presumably
English-language original, and 2 Enghsh la.nguage U.5.).

ASSOCIATION: MIFI (Moscow Engmeermg Physxcs Institute).
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AUTHOR_S: Fedorov, G.B., R_.ayets'kiy, VV. M., Smirnov, Ye. A.

-TITLE: .. Diffusional and therfnddynamic characteristics of nickel.

SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metalloye-
: deniye chistykh metallov. no.3. 1961, 203-209. '

"TEXT: . . The paper reports on the first part of an investigation concerned with
the diffusional and thermodynamic characteristics of Ni and its alloys. Its especial

* objective are the properties of pure Ni. Artificial radioactive Ni®3 was utilizqd in
all experiments. The radioactivity was measured by means of an end-windows

, cognter with a 1 mg/cm? mica window. In addition to the soft B-radiation of the
Ni®3 isotope a harder p-radiation of about 0.5 Mev was detected. The 70-day half-
life of the second isotope identified it as Co38, A method was developed to pgrform
the simultaneous but separate determination of the diffusion coefficients (DC)/of the
metals emanating p-radiation of differing energy. The specimens were measured
twice: Once without filter and again with an Al filter, for which the -absorption
coefficients had been found to be iy T 2,300, Feo = 100 em~!. The Al filter -
selected had a thickness h=0.01 mm, which is 3x thicker than a 50%-absorption
layer, but 0.4x as thick as the layer of total absorption of Ni radiation. This filter
reduc:ac/l the Co radiation by no more than 10%. The two integral-flux equations -
Card 1/3 ' ) ‘ ) .
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. .Diffusional and. therxhodyna.mic cha:a.cteriétics .. S/755/61/000/GO3/021/027 .

-yield the numaerical values for- the: two unknown INx -and IC fluxes upon substitution -
of . P<,and h therem. The diffusion specimens were made of clectrolytxcal

Ni, 99.9% pure, remelted in an induction furnace and forged. The milled and

ground specimens were 25x8x8 mm in size. - The radioactive Ni®? was vacuum-

sprayed onto one face, Activzty. 5,000 pulses/min. The paired specimens werc

tied together and placed in Ar-filled quartz ampoules. Anneals in tubular furnaces

at 900-1,250°C lasted from 16.5 to 400 hrs. Measurements of the radioactivity

were performed by the layerwise-removal integral-radioactivity method of

(cf. Gruzin, P. L., etal,, Fizika metallov i metillovedeniye, v.IV, no.l, Moscow, i

1957). The concentration of the soft B-radiation of the Ni was assumed to be pro- -

portional to the integral radioactivity, The specific radioactivity of the Co was

determined from the integral radioactivity,  its de-pthwise gradient in the diffusion

layer, and the fB-radiation absorption coeffxzclent of Co in Ni. The self-DC of Ni

is found to be D‘\I = 1,0 exp(- 66 700/RT) ¢cm®-se¢™!, the Co-in-Ni DC De, = ;
1.4 exp(-66,200/RT) cm2° sec” -1 . These findings are compared briefly with those ' :
of R. E. Hoffman, et al., J, Metals, v.8, 1956, 5, and J. R. MacEwan, et al., Canad, .
J, Chem., v.37, 1959, 10, g vapor pressurc of Ni was measured by Knudsen's

“"method, usmg ‘radioactive Ni Equxpment and methods used have been described’
by the senior author alone and by the senior and junior author, respectively, in
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- Diffusional and thermodynamic characteristics ,.. iL‘S/{HSS/b1/000/003/021/027,
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no.2 of the present sbornik, Atomizdat, 1960. Ni®3 shavings were remelted?ﬂn an
arc furnace, Radioactivity of the preparation: 1,6 p-curie; Ni®3 content in gze
. alloy: 44%. A specified-weight sample was dissolved in diluted HNO;. The Napor

pPressures were measured with an effusion orifice having 'an area of 1,08- 10'£cm2. B

Least-square analysis yielded the 'equation log 'p=9.581-2,033 -_104 L Within ﬁxe

T
1,201-1,444°C range. The heat of sublimation, enthalpy, and entropy of soligd Ni

were calculated by the method outlined in the above~cited 1960 paper by the s nior

and the junior author (p.34 of the 1960 sbornik). It is npted that the selfdiffusion- - - E
* activation energy of Ni divided by its heat of sublimation yields a ratio of 0.7.«,}which B

. is characteristic of metals with a face-centered cubic lattice. There are 2/ ’

- figures, 4 tables, and 15 references (10 Russian-language Soviet, 5 English%“
language). : '

f )
ASSOCIATION: MIFI (Moscow Engineering Physics Institute). R
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‘ A.l' !AAUTHOR’ FOdOl‘OV. Ga |Bo‘ Zhomov. Fo L

;'I'I'I'I,E: Ii'lffuslon penetration of uranium fato n;olybdenum from a uranium-niobium-
}zirconium alloy .

i SOURCE: Moscow. lnzhenemo-ﬂzlcheeldy institut, Metallurgiya { metallovedeniye ;
; chisty*kh metallov, no. 4, 1963, 64-68 .

' *TOPIC TAGS: diffusion, uranfum diffusion, uranium niobium zirconium alloy, nfobium
"diffusion, zirconium diffusion, molybdenum diffusfon, uranium diffusion coefficient,

- ruranium molybdenum diffusion

' ABSTRACT: Uranium, columbium (nfobium), and zirconium ternary alloys having a y~ -

- phase structure are of great interest and have been proposed as alloys that resist gas

. swelling at elevated temperatures. Specifically, a uranium alloy with 20% Cb and 6% Zr

“has been reported to preserve its hardness up to 900C. In the present paper, the igter-
; actlon of molybdenum with a uranium alloy containing 26% Cb and 6% Zr was studi An

- annealing temperature of 900-1200C was applied in a neutral atmosphere at 200~300 mm Hg

| over periods of time varying from tens to hundreds of hours depending on the temperature.
{ During diffualon-anneallng. a greylsh-yellow skin formed at the interface of the specimens.
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. ' A radlometrio analysis was made, and a graph plotted showing the variation of urantum
- i radloactivity in diffusion layers at various depths,

! the interface. Furthermore, as a result of analysis of binary systems, it was assumed
: that the new phase was ZrMoy. This assumption was further confirmed by X-ray analysfs. '
{ The diffusion kinetics were explained as follows: what initially takes place 18 a mutual v
; atomic diffusion of uranium, columbfum, and zirconium into molybdenum and a diffusion of "
- molybdenum into the uranium alloy. At this stage zirconium atoms are stored in moly-
i bdenum, and molybdenum atoms in the uranfum alloy, while the path is free for uranium
- diffusion. After the formation of the intermetallic phase, a reactive diffusion sets in, and -
; uranium begins to be expelled from this phase. Simultaneous with the growth ¢f the inter-
- metallic phase, the diffusion of uranium into molybdenum is accelerated. Urahlum diffusion _
- ; coefficients were determined by Matano's method (Matano. Japan. J. Phys., 8, 109 (1933)).
- However, this method is applicable only to atomic diffusion; therefore, the computed dif-
fusion coefficients in Fig. 1 of the Enclosure are called conditional and can be used for
- estimating purposes only. The temperature dependence of the conditional diffusion coeffi-
_ clents of uranfum'diffusion from the uranium alloy into molybdenum is
- that the activation energy for diffusion of uranium from the alloy into molybdenum is about _
- the same as for diffusion of uranium fnto girconium. However, uranium diffuses into ’

v
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" L molybdenum at a stower rate. The obtainod cooffiolents of diffusion are comparable to &
~ -t those of uranium diffusing from uranfum-molybdenum alloys into zirconium. Diffusion of " °
§ | uranium from its alloy with zirconium and columbium into molybdenum ocecurs in the ‘

R A'SSOCIATION: Inzhenerno-fizicheskly institut, Moscow. (Engineering-Physics Institute),

| SUBMITTED: 00 \ ' DATE ACQ: 17Jan4  ENCL: 01
|SUBCODE: MM, M. - . NO REF 80V: 006 OTHER: 003
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ACCESSION NR: AT4003963 8/2755/63/000/006/0110/0121 -!
|
AUTHOR: l'edorqy.ﬂ G B.} Smirnov, Ye., A,§ Zhomov, F, I,

TITLE: Diffusion and thermodynamic properties of nickel-chromium alloys

SOURCE: Moacow, Inghenerno-fizicheskiy institut, Metallurgiya { metallovedeniye!
.chisty*kh metallov, no, 4, 1963, 110-121 _ i

TOPIC TAGS: nickel chromium alloy, nickel diffusion, chromium diffusion,
thermodynamic property, nickel vapor pressure, chromium vapor pressure,
activation energy, thermodynamic factor, tagged atom method

ABSTRACT: 1In a continuation of earlier work, radioactive Cr51 and N{63 vere
employed in an investigation of the diffusion characteristics and thermodynamic
properties of binary nickel-chromium alloys with 4.9 - 19.7 wt. % Cr. For
temperatures up to 950-1150C, the authors report an increase in the activation :
energy of diffusion of chromfium with a decrease in that of nickel, along with a - !
decrease in the diffusion coefficents of chromium and an incresse in the :
diffusion coefficients of nickel, dua to adnitture of Cr. The thermodynamic

" properties of nickel in the Ni-Cr alloys ware studied by vapor pressure

Card  1/2° a I
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determinations in a modification of Knudsen's radioactive method; there was,
however, an abnormality in the isothermic curves: at 1200 and 1300C the vapor
pressure of nickel above alloys with Cr concentrations up to 30 at, % was found
to be higher than that of pure nickel. This anomaly could be explained by the
- kinetics of evaporation, For Ni-Cr alloys at 750C, the coefficient of hetero-
diffusion decreases as the at. % chromfium increases, and the activation energy
of heterodiffusion passes through a maximum at a Cr concentration of 24 at, %.
"Engineers V. N, Zagryazkin and I, P, Kursevich took part in the work,"
Orig. art, has: 3 tables and 11 graphs, :

ASSOCIATION: Inzhenerno-fisicheskiy institut, Moscow (Xnstitute of Engineering

Physics) » B '
SUBMITTED: _.30' ‘ ' DATE ACQ: 17Jan6s - ENCL: 00 - .
SUB CODE: MM : . NO REF BOV: 008 OTHER 005 °
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GRUZIN, P,L,; FEDOROV, G,B.; RYABOVA, G.G.; DANILKIN, Ye,A.

Studying the corrosion of metals and alloys by radidective
tracers, Met. i metalloved., chist. met. no. 4:198-206 163,
(MIRA 17:5)
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Methods of quantitative autoradiography. Met. i metalloved,
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ACCESSION NRt AT4013927 8/2669/63/010/000/0046/00532
AUTHOR; Fedorov, G. B,

TITLE: Bome characteristies of the strength and diffusion properties of zirconfum gl

SOURCE: AN SSSR. Institut metallurgil. Issledovaniya po zharoprochny*m sphvain;
© v, 10, 1963, 46-52 _

I

TOPIC TAGS: zirconium, zirconium strength, zirconium diffusion, zirconfum ;
mechanical property, autodlffus_lon. zirconium tin alloy

ABSTRACT: Several articles have been publjshed on autodiffusion in Zr and.Zr alloys, |

" In these, however, the values for the activation energy of autodiffusion vary significantly,’
Thig activation energy is known to be only about two thirds of the heat of sublimation. ;
In the author's studies, to prevent ¥J -2 transformation in Zr, he preheated the gpeci-

| men at 1200C for 30 minutes, These tests showed that stabilization of the initial Zr is |
the reason for the difforence in autodiffusion parameters. Further tests with prehe ’

i of the Zr samples to 1450C resulted in a Zr structure of even higher stability, It was
' found that the activation energy of Zr autodiffusion is 40 Cal/g-atom. Figure 1inthe
i ' . Enclosure shows the effect of structural stabilization on & -Zr autodiffusion, The in- |
{ , vestigations showed that alloying with tin inoreases the activation energy of autodiffusion ;
‘Card 1/, v e e - :

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620008-8"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412624299_8-"8

o pRLS

g ey

ACCESSIQN NR: AT4013927

and the heat of sublimation, and counteracts the usual decrease in the modulus of :
elasticity as the temperature rises. Thus, alloying with tin improves the strength of Zr
at high temperatures. It ig possible that this is connected with the significant lowering
of tho excessive vacancy concentration. Analysis of the experiments ylelded the follow-
en temperature and the stabilized zirconium auto-'

for & ~Zr, D =10"5. exp(-40000/RT),
for p-2Zr, D =2.10-4. exp (-40000/RT).

Since, in the nonstabilized condition, zirconium has a large number of defects, the

© - author suggests that there is annular diffusion in zirconium which 18 somewhat compli-
cated due to the large number of vacancies in the nonstabilized metal. Orig. art, has:
1 figure and 2 tables.

!
N
,‘

i

!

H

|
|
¥
i

:

ASSOCIATION: Institut metallurgli AN SSSR (Institute of Metallurgy,AN SSSR)
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"Etnicheskaya 1 kul'turnaya istoriya naselenlya Yugozapada SSSR ot nachala
zheleznogo veka do XIX stoletiya."

report submitted for Tth Intl Cong, Anthropological & Ethnological Sciences,
Moscow, 3-10 Aug 6k,
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| diffusion annealing, the samples were subjected to a layer-wise radiographic analysis.
The depth of penetration of the active material into the samples was found to be only
10-20 microns. On the basis of the experimental data, calculations were made of the
coefficients of autodiffusion for alpha uranium. A curve shows the dependence of
-| these coefficients on temperature, Overall concluslons.wore as follows: 1) at the
temporatures at which the alpha phaso of uranium exists, autodiffusion proceeds
predominantly along the intergrain boundaries; 2) measurements were made of the
coefficients of boundary and volumetric autoediffusion of uranium in the alpha phase.
1t was established that the 1evel of diffusion mobility along the grain boundaries is
considerably (by 4=5 orders of magnitude) greater than volunetric diffusion. The
tomperature dependeng&s of the autodiffusion coefficients have the following formt
= 4,5 x 10~ exp (=442 ,200/RT) emJ/[seo, x

Dy ong = 16 % 105 exp (~4i+,300/RT) on)/sec.
orig. 28¥%nast 4 figures and 2 tables.
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AUTAOR:  Yovatyukhin, A, I, (Doctor of tochnical scioncos); Fedorov, G, Bg; A
Solov'yev, Gs L.; Smirnov, Yo, A.; Zhomov, Fo I.: Zaluzhnyy, Re Ge -
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"TITLE: Study of the struotural diagram of uranium carbido~tungsten alloys, and tho
.diffusion of uranium from its monocarbido into tungston

| SOURCE:  Moscow, Inzhenorno~fizichoskiy institut, Motallurgiya i metallovedeniye
' chistyinh motallov, no. 5, 1966, 99-104

| TOPIC TAGS: motal diffusion, uranium compound, tungston metal
! . .
| ABSTRACT: In the present article the structural diagram of uranium carbide-tungsten
ialloys was studied by determination of the temperature of the start of melting of the
' alloys, ard by X ray and metallographic analyses. The alloys ware prepared by,
I'briquotting uranium carbide and tungsten powders at a pressure of about 5 x 103 kg/cm,
iwith subsgﬁuent sintoring in a furnace with a graphiteihoator at 2000°C and a pressure
‘of 1 x 10~ mm Hg, and then melting in a Type MIFE-9~37arc furnace.\’ Starting —
imatorials wore tochnical grade yranium with a purity of 99.87 wt%, and
“spactroscopically pure 5ra&it&,3in the form of rods 5/mn in diameter. A table shows
. tho compositions of the starting alloys. The tungsten content varied from 1 to

H .
: Card 1/2“___, » - 3
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190 wtf. The tomporaturo of the start of melting of the alloys »as determined

| directly with an \optical pyromoter, The X ray analysis was made by the Debye method

"4n a Typo RKU-86]cylindrical chanber. A structural diagram was constructed, based on /

_tho oxporimental rosults. Tt was found that tho_gg}&iggrtomperature of the_putﬁgtignﬁ
was 2180 i_20°0. The eutectio point corresponded to 10 wt$ tungsten. The solubility

. of tungston at the molting temperature of the outectic was dotermined to be about

'8 wt@. Tne solubility of tungsten at a tomperaturo of 2000°C was about & wtd.

. Solubility of uranium monocarbide in tungsten was not obsorved. A study was made of

“the diffusion of uranium from its monocarbide in tungsten in the temporature interval

‘of 1500-2100°C. The temperature depengence of the diffusion coofficients had the form

; D = 0,11 x exp(=91,700RT) cm [sec.

' In tho tomperature interval studied, thore was no reaction between uranium carbide and

1

i tungsten., Orige art. has: 5 figures and 2 tables.

i
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.| AUTHOR: Fedmv, G. B., .animov. Yeo. A.

..| ORG: mnone . 7 R I
, : - ) ] B

TITLE: Wc properties of the y phagse of the uranium-zirconium system -
SOURCE: Atomnaya energiyn. v, 21, no. 3, 1966, 189-192 ' “

TOPIC TAGS: wuraenivm alloy. girconiwm alloy, ther-odynuic property, reactor tuel
element, physical aiffusion, electrochemistry, phase tranaition

ABSTRACT: In view of the fact that alloying with. .zirconi\n has been to increase the. | '
3 " | corrosion resistance and improve other mechanical properties of uranium fuel elements,|
the authors have investigated the thermodynemic and diffusion properties of uranium=""|"
zirconium alloys at temperatures above T50C, vhere the mutual solubility of these '
metals is unlimited. The thermodynamic properties were determined by measuring the ;
enf of an electrochemical cell based on the reaction U (solid)] U*? + (KC1-NaCl)| U —|-
Zr (alloy). The preparation of the cell is described in detsil. The emf was measured
for 100 — 200 hours by a known method in the temperature interval 750 — 910C. The  [—
- | diffusion of the components in the ursnium-zirconium system vas investigated by ’
| tracing the radioactive isotopes U235 ana 2r%5 deposited on the surfaces of the sam~ |
'{ ples. The radiocactivity wes recordsd with leintmation counters. Tables of the enf,+-

Cord 1/2 o | 6210395'023253677
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of the principal partisl thermodynamic functions of the system, and of the diffusion |
coefficients are presented. B8ince the activitics of two components showed & negative |-
deviation: from Raoult's .lav, it is deduced that the binding forces betveen the ura~
nium and the zirconium stoms are stronger in the solid solution than the binding . {:
forces betveen 1ike atoms. The existence of a & phase is deduced from the fact that |

the maximum devistion of the integral thermodynamic functions for ideal occurs at con-
- | centrations 30 — 35 at.§ of uraniun. The results are compared vith that by others.. |:.
- lorig. art. hast 5 figures, 3 formulas, and 3 tables. . . ° : R T
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2AK, P.S.; FEDOROV, G,Dy,_ inszh,, Tetsenzent; GROMAN, M.B

»s Ted.;

DANIIOV, LiN., red, dodevas MAKAROVA, L.A., tekbn. red.
[Double enveloping worm gears]Globoidnaia peredacha. Moskva,

Mashgiz, 1962, 255 p,
(Gearing, Worm)
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ZABLONSKIY, K.I., kand. tekim, nauk, dotsent; ZAK. P.S.; ZHITOMIRSKIX,
B.Ye.3 FEDOROV, G,R....:

Standardization of globoid reducing worm gears. Fsuch. zap.
0d. politekh, inst, 39¢16-26 t61 (MIRA 17:3)
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Lhin films. of intetmetallic compounds. A. h Rikvin
C;‘\ and G. D Fedorov,  Doklody Akad, Nauk™3
VG PRITRISb:, which shoulid be a dldu‘ll’h. is
ditficult tn pmmmuun aly by fusion.  MgBi,
prepd. by siinultinenus evapa. of the cotipunents of a gliss
plite da wens, in ilms approx. 1000 A, thick exhibited a
narrow tratisparent steip sharply boanded and lying per- ¢
peadicular to u line between the evapa., sources. The posi- |
tion of the stnp corresponded (o Mg,[lu by geomettic calen. -
The light passing through the strip was 25-9% of that
prassing through the glassalone.  Curves of transimttunce o,
distatee actons the strip showed a slight min. near the mididle
of the peak. This uaq.nl) dx;xmw.uul within «veral days,
but reaained for 1.5 wonths in one case.  Prolunged expo-
sure of (he Blns to air producat a uuhumg of the Uans o
parent strip. The Mg side of the strip acquirat a stable
yellow-brown color (transmitted light),  Mg-As, Ca-Bi, _
and Ca-As produced  trauspurent steips that widened on
exposire o the i the vpsque part of the filins aequired a
biright colur (capecially for Mg-As). R. D Mych
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 282 (USSR)

AUTHORS:

TITLE:

Kikoin, A.K., Fedo_x_'ov. G.D,

Electric Conductivity of Mg-Bi Alloys (Elektroprovodnost’
splavov sistemy Mg-B1)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 76-89

ABSTRACT:

An investigation .of the relationship between the resistance
(R) of thin (1000-angstrom) films of Mg-Bi alloys and the com-
position; curves of log I/R = {(1/T) were also obtained for a
sample having a stoichiometric content of Mg3Bij (40 atom %
Bi) and close to it. The film was made by Vekshinsky's tech-
nique of spraying onto a glass plate and was then cut into
strips 1-1.5 mm wide. Each strip contained a concentration
interval of A/ 2 atom % Bi. 20-25 strips of each film were ex-
amined and measurements taken in a vacuum. Curves of the
relationship of the R of Mg and Bi to the thickness of the film
are adduced showing the thickness at which anomalies in R and
its temperature relationship disappear.. A sharp maximum of
R was observed close to the Mg3Bi; composition of the alloy,
at which the film becomes transpatent. During fractional
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Electric Conductivity of Mg-Bi Alloys

evaporation of the - 1etal, a maximum R appears after annealing at 230°C,
but its magnitude is much lower. To establish the effect of air, measure-
ments were taken with protective 5i0 coating on surface of alloys, but the
character of curve did not change. The temperature relationship of R dem-
onstrates that alloys covering a broad variety of compositions approaching
Mg«aBiz possess semiconductive properties and impurity conductivity. An

evaluation of activation energy { V0.06 ev) was made.
L.M.

1. Bismuth--Magnesium films--Electrical properties 2. Thin films~--Preparation

Card 2/2
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137-58-6-13161
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 283 (USSR}

AUTHORS: Kikoin, A.K., Fedorov, G.D.

TITLE: Thermoelectromotive Forces in Mg-Bi Alloys {Termoelektrod-
vizhushchiye sily v splavakh sistemy Mg-Bi)

PERIODICAL: Tr. Ura'l'skogo-éolitekhn. in-ta, 1957, Nr 72, pp 90-97

ABSTRACT: Thermoelectromotive forces E of alloys of Mg-Bi group
were studied using specimens produced by Vekshinskiy's tech-
nique. E in relation to Cu was measured on films of variable
composition. A coated glass plate was fastened on a special
table, the displacement of which was controlled by a micro-
metric screw and was measured with an accuracy of up to 0.2
mm. Two Cu thermoprobes were lowered onto the plate sur-
face. The pointed ends of the probes were semi-spheroidal in
shape with /1 mm diam. A difference in temperature was
produced between the probes by heaters consisting of nickel
wire which was wound on the cylindrical part of the probe and
insulated on the outside with water glass. E was measured by a
PPTV-1 potentiometer to which were attached the Cu wires of a

Card 1/2 Cu-constantan thermocouple. It was established that E of pure

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620008-8"

£




CIA-RDP86-00513R000412620008-8 _

e
il

"APPROVED FOR RELEASE: 03/20/2001

137-58-6-13161
~Thermoelectromotive Forces in Mg-Bi Alloys

Mg and Bi films having a thickness ¢ > 500 angstrom does not depend on ¢
and has the same value as for thick material, The Mg-Bi films studied had
L ~/1000 angstrom; therefore, it is assumed that thin-film effects should
not play a significant role, In Mg-Bi alloys a sharplv defined maximum of E
was observed, which matches the maxima of resistance and transparency -
(ref. RzhMet, 1958, Nr 6, abstract 13160) and corresponds to the composi-
tion of Mg3Bi,. All this proves that Mg3Bi; 1s an impurity semiconductor.
Thére are anomalies 1n the behavior of E and in the curves of transparency
and resistivity in the range of concentrations corresponding to 50 atom % Bi,
which may be connected with the existence of an intermetallic compound

MgBi. Bibliography: 13 references.

S.S.

1. Bismuth-Magnesium films--Electrical properties 2. Bismuth-Magnesium films
~-Temperature factors 3. Bismuth-Magnesium films--Test results

Card 2/2
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SOV/137-59-1-779
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 104 (USSR)

AUTHOR: Fedorov, G. D,

TITLE: The Formation of a Barrier Layer Attained With the Aid of an Inter-
metallic Mg3Bi; Compound (Obrazovaniye zapornogo sloya pri
pomoshchi intermetallicheskogo soyedineniya Mg3Bij3)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 98-104

ABSTRACT: A description of a series of experiments dealing with rectification
phenomena in Mg-Bi films. It was established that a narrow zone
containing an alloy of variable concentration is formed in the
vicinity of a butt-type, resistance-welded joint between the Mg and
Bi. This zone contains a fine layer of a Mg3Bi; compound which
serves as a chemical barrier layer.

B.V. .

Card 1/1
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AUTHORS; Pedorov, G.D., Zablonskiy, K.I. 32-:2%-1-55/67 .
TITLE: $STand For Ya s“!!ng Pneumatic Machines and Auxiliary Shaft

(Escepe) Winches (Stendy dlya ispytaniya pnevmodvigatsley i
vepomogatel’ nykh shakhinykh lebedok)

PERIODICAL: Zavodskaya Leboratoriya, 1958, Vol. 24, Nr 4, pp. 49i~i95 ( UssR)

ABSTRACT!: For the purpose of teating pneumatioc machines siress is exercised
by means of a generator with eleotric braking, control is ocarried
out by means of a rheostat, and capacity is determinezd by an am-
meter and voltmeter. The degree of efficiency can be datermined
by periodic calibration of the generator. A mecharical consumpélion
gauge of the type DP-280 determines air consumption, and a differ-
ential manometer DI-60 is used fcr periodical control. The re-
sistance to wear of the rotor, the modifioations of the degree of
effiolsnqy, and investigations of noise cen be carried out. Also
two types of stands for the testing of auxiliary shaft (escape)
winches were developed in laboratories. The more simple of the
two consists of a winch fastened upon the fundament, upon which a
device used for exeroising stress by means of a brake shoe 1s

Card 1/2 mounted; the latter retains a constant magnitude of siress. Stress
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RSN

s,

A Stand for Testing Pneumtio Machines and 32-:24~14~55/67 N
Auxiliary Shaft (Escape) Winches _

13 controlled by means of & watimeter with an autcmatis recording
device. It is posaible %o test winches of the typ: IME . For the
purposs of testing winches under working coniiiions a stand is
used upon which there are two winches of +tha typs MEL : ¥he one
serrss as a test object, the other, in oconneciion w.ch iha genera-
tor, as a atoress oomponent of the stand. By regulasing tie pumber
of ravolutions performed by the machine it ls pessitle Lo change
the number of qyocles per minute. The latier azr: scorded by a
counter, while for the determination of capacl:y anl 3%~233 an am-
meter and voltmeter are used. The atress oapaciiy cf th> winch
MELD  «4,5 and the durability of the modernizad +rpe MEIM - 4y5
wera inoreased. A stand for the investigation of the gaars of
winshes is also deacribed.

ASSOCIATION: Odeaskiy politekhnicheskiy institut i Odesskly mashinostroitel' nyy
zavod "Krasnaya Gvardiya® (Odessa Polytechnic Institute, and
0dessa Machine Building Plant "Krasnaya Gvardiya')

1. Pneumatic machinery--Test methods 2. Pneumatic machinery~-Testing
Card 2/2 equipment 3. Hoists--Test methods 4. Holsts—Testing equipment
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BUBLIKOV, Yevgeniy Viadimirovich,

Yakovlevich, insh.} FEDOROY,

: W. insh,j YAKUSHIN, Nikolay Petrovich,
nauk, inshe; ZHADAYRV, V.G., otv.red.;

SABITOY. 4., texhn.red.

ingh.; VINARSKIY,
DANCHICH, Valeriy Valerianovich,
insh.; LINKOV, Aleksandr Viktorovich, inzhe; T

Sergey Vasil'yevich, inzh.} ¥EDOROV,

Yerim Naumovich, insh.;
ingh,; DOKUKIN, Oleg Semenovich,
ELEPNEV, Daitriy

“EZnd.tekhn.
suimiov, L.V., red,izd~va;

[Selection of equipment for vertical shaft sinking] Vygor oborudova-

niia dlia prokhodki vortikaltnykh stvolov shakht.

ixdat, 1959. 251 p.

Moskva, Ugletekh-
(MIRA 12:8)

1. Sotrudniki Ukreinskogo Nauchno-iuledovatel'skogo jnstituta organi-

gateil 1 mekhanizatsii shakhtnogo stroltel'stva
all except Zhadayev, Smirnov,

(Shaft sinking)
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BUBLIKOY, Yevgeniy Vladimirovich, insh.; DOKUKIN, Oleg Somsnovich, inzh.;

TBLEPNEY, Dmitriy Yakovlevich, insh,; FEDOROY, Georgly Dnitriy:»—
vich, insh,; YRDOROY, Sergey Vasil'yovich, inzh,; KOSTON'TRN,
4,Ya,, otv,red.; SABITOV, 4., tekhn.red.

tanovki v
[Hoisting equipment in mine building] Pod"emnye us

shakhtnom stroitel'stve, Moskva, Gos.nauchno-tektm.izd—vom 13:5)
1it-ry po gornomu delu, 1960. 258 p. (M 3:

igataii &
1, Ukrainskiy nesuchno-issledovatel'skiy institut organ
mekhanizatsii shakhtnogo stroitel'stva (UkrNIIOMShS) (for all,
except Koston'yan, Sabitov).
(Mine hoisting--Bquipment and supplies)
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BUBLIKOV, Ye.V., ingh,; FEDOROV, G.,D., inzh,

The PP-1 belt reloader. Ugol'.prom. no.s:70-72 Jl-Ag 162,
(MIRA 15:8)
1. Ukrainskiy ‘nauchno~issledovatel'skiy institut organizatsii i
mekhanizatsii shakhtnogo stroiteltstva.
(Loading and unloading--Equipment and supplies)
(Mine haulage)
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3% AR LY

inzh,; NIKITIN, V.I., inzh,

BUBLIKOV, Ye.V,, inzh,; FEDOROV, G.D.,
The PK-1 apron conveyor for mines, Ugol.prom. no,5:38-40
S-0 162, (MIRA 15:11)

1, Ukrainskiy nauohno;iaaledovatol'ekiy institut organisatsii i
mekhanizatsil shakhtnogo stroitel'stva,
(Gonveying machinery)

e S R S

T p i - o R N
TERCIERG §ARROEY TSR f SRR Bt G AR ¢ Bt © i
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BUBLIKOV, Ye.V., inzh.; FEDOROV, G.D., inzh,; SINEBRYUKHOV, B.N., insh.

PME-1 small loader. Ugol's prom, no.6:61-63 M-D '62,  (MIAA 16:2)

- \ -

3¢ Ukrainskiy nauchno-issledovatel'skiy institut organizatsii

mekhani satsii shakhtnogo stroitellstva, :
(Donets Basin—Loading and unloading——Equipment and supplies)

,,,,,,
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FEDOROV, G,D., inzh.

Using locomotives witn gyroflywheels for storage drifts in hy-
draulic mines. Shakht.stroi. 8 no.3:29 Mr 64 (MIRA 17:3)

1, Veesoyuznyy navchno-1gsledovatol'skiy institut organizatsii i
mekhanizatsii shakhtnogo stroitel'stva.
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FEDOKOV, G.F.

Feasibility of ‘mavigation on the lover Don without sluicing, Rech,
Aransp. 15 no.12:19-20 D '56. (MLBA 10:2)

1, St&rahiy ntuchnyy sotrudnik TSentral’'nogo nauchno-issledovatel’s

skego institufia ekonomiki i ekspluatatsii vodnogo transporta.
(Don River-~Navigation)
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